3.10 Fundamental Identities

Identities — true for all values of the variable for which both
sides of the equation are defined.

The set of all such values is called the domain of validity of
the identity.

Reciprocal Identities

c:sc:é?:_i secé?:i coté?:L
siné@ cosé tan @

sin@ =—— cosfd = —— tan@ = ——
CSC sec co

Quotient Identities:

tanezﬂ cotech)—se
cosd siné@



Pythagorean Identities:

sin“@+cos* 0 =1

tan® @+1=sec’ @

cot°@+1=csc’ @

Cofunction Identities

sin(z—ej =C0Sd

tan

Sec

Even-odd properties:
sin(-0)=-sin0O

csc(-0)=-cscH

=cotd

=CSCcH

cos(z—é’j =sin@
2

cot

CSC

cos (-0 ) =cos 6

sec(-0)=secO

=tan @

=secd

tan(-0)=-tan©

cot(-0)=-cotH

cos and sec are even functions, the other four are odd.



Using Identities:

Ex. 1
Find sin@ and cos@ if tan@=5 and cosé@>0.

Solution: Using identities we know that tan2@+1=sec28

So, 52+1=S€C20=26 which means SECH=+26.

We also know that COSH:L
secd
1

5

To find Sin@, we can use tand=

, and since cos@>0, then

CoSf =

sin@
cosé

: - - - 1 5
so, SInfd=tan@dcos@ which gives us sIn@=>5- =
: 126126

Simplifying by Factoring and Using Identities

Ex. Simplify the expression SIN3x+sinxcos?x.
SIN3 x-+sin xcos? X =sin X(sin? x+cos? x)

=sinx(1)=sinx



Simplifying by Expanding and Using Identities

Simplify the expression [(secx+1)(secx—1)]/sinzXx.

Solution:
(secx+l)(secx-1) _sec?x—1_tan?x_sin?x 1 _ 1 _ 2y
sin2 x sin2x  sin?x  Ccos2X Sin2x C0s2x
Simplifying by Combining Fractions and Using Identities
Simplify the expression . 95X _sinx.
Pty P 1-sinx COSX
Solution:

COSX_COSX _sinx 1-sinx _ (cosx)(cosx)—(sinx)(L—sinx)
1-sinx COSX COSX 1-sinx (1-sinx)(cosx)
_cosx—sinx+sinex . 1-sinx 1 _oa0y

(I-sinx)(cosx)  (1-sinx)(cosx) (cosx)
Solving a Trigonometric Equation

: : : cos3 X
Find all values of x in the interval [0,27) that solve i =COt X.
Solution:

3
COS"X —cot x

Sin X



COS3X _ COSX
sinx  sinx

COS3X _COSX _(
sinx  sinx

cosx(cos: x-1) _ 0

. cosx(—sin:x)=0
sin X

cosx=0 sinx=0

We can’t use the solutions for sinx=0, because it would make the

original equation undefined. So, we will just look at the solutions

T and 9%

for cosx=0, which are > 5

Solving a Trigonometric Equation by Factoring

Find all solutions to the trigonometric equation 2sin? x+sinx=1.
Using substitution we can let y=sinX and rewrite the equation as
2y +y=1

2y:+y—1=0 factoring we get (2y—1)(y+1)=0 so,

2y—1=0 or y+1=0 so y:% or y=-1

Substituting back to the original equation

T S 3w

66’2 O

sin X:% or sinx=-1 which gives us the solutions

the interval [0,27).



